Electron microscopic study of synovial membranes of many animal species has added materially to our understanding of the structure and function of this organ. The fine structure of the synovium of man (Barland, Novikoff, and Hamerman, 1962; Roy, Ghadially, and Crane, 1966) , guinea-pig (Wyllie, More, and Haust, 1964) , rabbit , calf and dog (Langer and Huth, 1960) , and cat (Lever and Ford, 1958) have been well documented, but rat synovium has not been studied in this fashion. During the course of our investigations of normal and pathological synovia we had occasion to examine the synovium of this animal and found that it shows some features quite unlike any that have been observed in other species. It is therefore worthwhile to report these findings.
Material and Methods
Synovial membrane was collected from the right knee joints of eight normal rats weighing between 200 and x 40 0:. 250 g. The animals were killed with a blow on the head. The quadriceps above the patella were divided and after reflecting the patella, a small piece of synovium measuring about 4 x 2 mm. was promptly removed from the infrapatellar region. The tissue was spread out on a piece of filter paper and dropped in buffered cold osmium tetroxide (Palade, 1952) . It was fixed for 2 hours at 4°C. and then cut into thin strips about 1 mm. wide. The synovial membrane with a minimum of subsynovial tissue was dissected off the filter paper leaving behind most of the fibro-fatty subsynovial tissue which would have otherwise interfered with the cutting of ultra-thin sections. The synovial tissue was processed according to the method of Glauert (1961) and orientated by the method of Coulter (1962) . Sections were cut with the Porter Blum microtome, mounted on uncoated copper grids, stained with lead citrate (Reynolds, 1963) , and examined under the A.E.I. E.M.6 using an accelerating voltage of 50 or 75 Kv.
Another piece of synovium was collected from the opposite knee, fixed in formalin, and processed for light microscopy using haematoxylin and eosin stain. (Fig. 3) . Whether these are true canaliculi or just intercellular spaces containing electron lucent matrix is not clear.
Syrnovial Cells.-These can be broadly divided into two types similar to those found in man (Barland and others, 1962; Roy and others, 1965) and rabbit . Type A cells showed prominent Golgi apparatus, many small smoothwalled vesicles, large vacuoles, and filopodia but little rough endoplasmic reticulum (Fig. 4 , opposite). (Fig. 6) . Type B cells were well endowed with rough endoplasmic reticulum and contained only occasional Golgi systems and a few smooth-walled vesicles (Fig. 7) . Both types of cell contained many mitochondria with well-defined cristae set in a medium density matrix. In 
ANNALS OF THE RHEUMATIC DISEASES
A striking feature frequently seen was the occurrence of large multiple vacuoles in the cytoplasm of many Type A synovial cells. The contents of these spaces were electron lucent but at times a fine filamentous cobweb could be discerned (Fig. 8) (Fig. 9) or terminally expanded club-shaped projections apparently locking adjacent cells together (Fig. 10, overleaf) .
At times adjacent cell membranes ran together and fused to form an electron dense line (Fig. 11, overleaf) flanked by a continuous band of amorphous electron dense substance. This appearance is reminiscent of tight junctions seen in epithelia. A study of many such zones leads us to believe that these appearances are not created by oblique sectioning of the cell membrane but represent true points of contact between cells. Of somewhat rarer occurrence was the development of localized button-like specializations of the plasma membrane resembling desmosomes (Figs 12 and 13, overleaf) . Matrix.-As already noted (Fig. 2) , the matrix in the rat synovium is scanty. Nevertheless, as in the case of the rabbit, it is seen to contain periodicallybanded collagen fibres, aperiodic fibres, and granular material (Fig. 14) . The periodic fibres occur freely in the deeper zone and only rarely can a few such fibres be found in the middle zone. The middle zone contains aperiodic fibres and granular material. The cells in the superficial part of the synovium are very closely packed and only rarely is a small amount of granular material seen in this region.
Discussion
The most outstanding difference between the rat synovium and that of other species so far studied is the occurrence of cell invaginations and structures resembling tight junctions and desmosomes. The synovial cells of other species lie loosely in a medium density matrix and hence present a discontinuous layer facing the joint cavity. However, occasionally two synovial cells may lie close together or their processes may interdigitate (Barland and others, 1962) , but complex invaginations of the cell membranes and structures resembling tight junctions and desmosomes do not occur. Focal specialization of the plasma membrane at cell surface is common enough in epithelial cells of various organs (Farquhar and Palade, 1963) cavity of the rabbit (Luse, 1960) , but it is the first time that it has been recorded to occur in the synovium. Obviously this is a species difference for so far only the rat has shown this peculiar morphology but the significance of this phenomenon is obscure.
Another feature which distinguishes rat synovium from that of other animals is the occurrence of cells with an unusually large number of bodies which can be interpreted as lysosomes. Since some of these are limited by a double membrane and contain membranous structures resembling cristae, it is legitimate to assume that these are cytolysomes of mitochondrial origin probably arising by a process of focal cytoplasmic degeneration (Novikoff and Essner, 1962; Napolitano, 1963; Parry and Ghadially, 1965) .
Although a substantial amount of synovial matrix is lacking in the superficial zone of the synovium in the rat, the distribution of periodic fibres, aperiodic fibres, and granular matrix shows a broadly similar pattern of arrangement to that seen in the rabbit . For once again we find that periodically-banded collagen which occurs mainly in the deepest zone is replaced by aperiodic fibres and granular material as we move towards the more superficial regions of the synovium. In the rat too then, the appearances seen are consistent with the idea that there may be a gradual disintegration of collagen to form first aperiodic fibres and later the granular material of the matrix 
